Topic adrenaline with cocaine has been used commonly for intranasal vasoconstriction to facilitate surgery and to control haemorrhage. Pharmacologically the drug combination is known to be a potentially dangerous interaction. This investigation studied whether either drug could be used separately rather than in combination, to achieve the same purposes. One hundred cases were randomized into four groups using 1 :1000 Adrenaline, 5% Cocaine, 10% Cocaine and 5% Cocaine/1; 1 000 Adrenaline as the topical vasoconstriction regimes. The results showed that the vasoconstrictor effect was not significantly different within the four groups; topical 1:1000 Adrenaline resulted in more haemorrhage compared to the other three regimes; comparing the oth er three regimes the blood loss was not significantly different.
INTRODUCTION
It is a common, almost universal practice amongst otorhinolaryngologists (E.N.T. Surgeons) , to produce intranasal mucosal shrinkage and decongestion before performing intranasal surgery; the operative field is made less bloody resulting in an easier operation with less blood loss. Commonly a combination of topical adrenaline and cocaine is used for this purpose.
The E.N.T. Surgeon looks for the benefits of the drug combination for the operation; the anaesthesiologist with his knowledge of pharmacology is apprehensive of any drugs given to the patient under anaesthesia because of any potential dangerous drug interaction.
The constant difference of views on the use of the mixture led to this combined study by an E.N.T. Surgeon and an Anaesthesiologist! The purpose of this study was to determine whether the combination of topical adrenaline and cocaine results in less blood loss and better operating conditions than when the drugs are used separately.
MATERIAL AND METHODS
Fit adult patients presenting for submucous resection and partial resection of the inferior turbinate were studied; patients with any other pathology (bronchial asthma, hypertension, diabetes mellitus, etc.) were excluded when assessed during the preoperative visit by the anaesthesiologist. The sister-in-charge of the operating theatre kept a secret code allocating the patients, in random order, until 100 cases were completed. The order was randomised but the patients were divided into 4 groups of 25 each according to the regime of topical vasoconstrictors used (Table 1) . Consent was not sought from the patients for the study because the regimes used on the different groups are normally utilized in different centres.
The same anaesthesiologist managed the anaesthesia technique in all patients using the same premedication (riM Promethazine and Pethidine), induction (2.5% Thiopentone with Atropine), Suxamethonium for intubation, maintenance anaesthesia with N 2 0l0 2 1 relaxant (Alcuronium) and I.P.P.V.
Just before induction a pulse rate and systolic blood pressure reading were taken by palpation using a standard sphygmomanometer. After intubation topical vasoconstriction was applied to the nasal mucosa using cotton-wool dip-sticks from a vessel containing 2 ml of clear fluid (the operating theatre sister issued the 2 ml according to the secret code known only to herself). At 2 minute intervals, after instillation of the topical vasoconstriction pulse rate and systolic blood pressure readings were taken up to 10 minutes; E.C.G. was Multiple comparisons of means (Scheffe's method) led to the following conc1usions:-1. The mean blood loss in Group 1 was significantly higher than those in Groups 2, 3 and 4. 2. The differences in the mean blood loss in Groups 2, 3 and 4 are not significant. The level of significance used was 5%.
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Adrenaline 2 monitored and sweating was looked for at 2 minutes intervals up to 10 minutes. The same E.N.T. surgeon was involved in all cases. Just before commencing the operation the surgeon removed the dip-sticks and examined the nasal mucosa grading subjectively, the colour of the field (Table 3) . At the end of the operation the surgeon informed the operating theatre sister of his subjective impression of the blood loss according to the code words "mild", "moderate" or "severe" (Table 4) . After commencement of anaesthesia 1 ml of the patient's blood was withdrawn, mixed and allowed to haemolyse in 25 ml of distilled water. This solution was used as the standard for the colorimetric estimation of blood loss according to the method by Chan (1969) . All swabs soaked with blood were put into a beaker with 500 ml distilled water and allowed to soak. A Beckman DB-G spectrophotometer was used with the wave-length set at 700 mu. Absorbance was first reid with the patient's standard then with a sample from the swab-soaked fluid. Blood loss from the swabs (Blood loss 1) was calculated using the formula optical density optical standard X factor (the factor being the dilution factor 500 -= 20) 25
At the cnd of the operation a fixed amount of normal saline was sucked into the suction bottle. The total volume of fluid in the suction bottle minus the volume of the sucked in normal saline gave the volume of the blood loss in the suction apparatus (blood loss 2). Blood loss 1 and 2 gave the objectively measured blood loss during the operation. The blood loss volume per case was noted by the technician performing the colorimetric measurement without knowledge of the vasoconstrictor regime used and kept in a secret file.
When the 100 cases were completed the codes were broken and the blood loss co-related according to the topical vasoconstriction regime used.
RESULTS
The code was broken when 100 cases were completed. In Group lone case was omitted because accidentally 2 ml of normal saline were used instead of 2 ml of 1 : 1 000 adrenaline; the resultant blood loss was, as expected, excessive (290 ml). The accident does emphasize the point that vasoconstriction is required to contain the blood loss. This odd case explains why when analysing the groups the number in Group 1 is 24 as opposed to 25 each in the other three groups. Anaesthesia and Intensive Care, Vol. VI, No. 4, November, 1978 With the objective measurement of blood loss, Group 1 (adrenaline alone) lost significantly more blood than the other groups (Table 2 ). In the surgeon's assessment of the operative field and blood loss there was no significant difference between the groups (Tables 3 and 4) .
Changes in pulse rate are shown in Figure 1 and the changes in systolic blood pressure readings are shown in Figure 2 . The rises in mean pulse rates and in the mean of systolic blood pressures were higher in Group 1 and 4 (where adrenaline was used alone, and in combination with cocaine respectively) compared to the readings for Group 2 and 3 within the first 4 minutes.
Ten cases in group 3 showed excessive sweating and 5 of them had sweating with pallor. There were no cases in Group 1, 2 and 4 who showed sweating or sweating and pallor. These phenomena can be attributed to signs of cocaine toxicity mimicking those of sympathetic overactivity.
E.c.G. monitoring of all cases revealed no important dysrhythmias. One case in group 1 showed simple A-V nodal rhythm which resolved spontaneously.
DISCUSSION
The production of vasoconstriction for intranasal operative procedures is necessary for ease of operation and to reduce expected bleeding. The pharmacological methods to achieve the required vasoconstriction should also be safe for the patient so that side-effects are kept within acceptable limits. The patient should not be exposed to risks if a drug (or combination of drugs) available carries less potential dangers than other drugs (or other drug combination).
The commonly used topical drugs for intranasal vasoconstriction are adrenaline and cocaine. Topical adrenaline produces vasoconstriction and topical cocaine produces analgesia plus vasoconstriction. The arguments for the use of the above in combination are to produce maximum vasoconstriction (less haemorrhage and a clear operative field) and a slowing down of the absorption of either drug so that toxic levels of either drug do not build up rapidly.
This study showed that topical adrenaline by itself was the least efficient for limiting haemorrhage by intranasal vasoconstriction (Table 2) , compared to regimes of topical adrenaline/cocaine or 5% cocaine or 10% cocaine. There was no significant difference in blood loss within the latter three regimes. As for the surgeon's subjective estimation of vasoconstrictor effect (Table 3) and of the blood loss (Table 4) there was no significant difference between the 4 groups or regimes.
The commonly used combination of topical adrenaline and cocaine is known to be a potentially dangerous mixture (Mayer 1924 , Muscholl 1961 , Lee and Bryce-Smith 1976 . The safest and equally efficient regime seems to be the use of topical cocaine by itself; the added advantage of topical cocaine is the topical analgesia for the immediate postoperative period.
It has been shown by Campbell and Adriani (1958) that blood cocaine levels after topical cocaine are a function of the total dose applied and are unrelated to concentration. An increase in solution strength of cocaine does not therefore lead to greater vasoconstriction nor to greater delay in absorption. Our clinical findings concur with the above findings.
As for the dose of topical cocaine to use, recommendations (Lee and Atkinson 1973, Hopkins 1970 ) of 3 mg/Kg body weight up to a maximum of 200 mg, or to an upper limit of 100 mg (Pryor and Bush 1973, British National Formulary, 1974-76) have been made. CONCLUSION Based on our study we recommend that 2 ml of 5 % cocaine is an efficient topical method of achieving intranasal decongestion for the purpose of facilitating intranasal surgery and limiting the expected haemorrhage. The use of 10% cocaine has no advantage over that of 5 % cocaine in this context. The incidence of 10 cases showing possible signs of cocaine toxicity (sweating/pallor) makes the use of 10% cocaine also more risky. The use of the mixture (adrenaline/cocaine) for topical intranasal decongestion is not only unnecessary but knowledge of its potential dangers does not justify its use.
